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S i t e S p e c i f i c Relat ionsh ip
Between Outdoor S o i l

and I n d o o r Dust

Lead: Dust = 0.33 S o i l + 150



Main Changes
• S i t e - s p e c i f i c RBA = 0.84

( D e f a u l t = 0.6)

• S i t e - s p e c i f i c GSD not available

R I S K S FROM A R S E N I C
Cancer Risk f rom Chronic Exposure
1. S o i l p l u s Dust
2. Garden vege tab l e s
3. T o t a l Risk
Non-cancer Risk f rom Short-term
Exposure to S o i l



D I S T R I B U T I O N O F P R O P E R T Y M E A N A R S E N I C
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C A N C E R R I S K S FROM
S O I L I N G E S T I O N

R E V I S E D R B A D A T A F O R A R S E N I C
T e s t material
T M - 1
T M - 2
T M - 3
T M - 4
T M - 5
Mean
95% UCL

OLD
0.37
0.43
0.37
0.58
0.18
0.39
0.52

NEW
0.35
0.45
0.36
0.21
0.18
0.31
0.42



S i t e S p e c i f i c Rela t i on sh ip
Between Outdoor S o i l

and I n d o o r Dust

Arsenic: Dust = 0.06 S o i l + 11

C A N C E R R I S K S
F R O M C H R O N I C A R S E N I C E X P O S U R E
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C A N C E R R I S K S
F R O M C H R O N I C A R S E N I C E X P O S U R E
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C A N C E R R I S K FROM
GARDEN V E G E T A B L E S



R E V I S I O N S I N R I S K E S T I M A T I O N M E T H O D

• A d j u s t for f r a c t i o n of t o ta l arsenic that i s inorganic
C(inorganic) = C ( t o t a l ) * 0.6

• A d j u s t f o r prepara t i on lo s s
I R ( a d j u s t e d ) - I R ( r a w ) * 0.84

R E V I S E D R I S K E S T I M A T E S F O R GARDEN
V E G E T A B L E S F R O M 1 9 S A M P L E D P R O P E R T I E S

PropertyNumber
1
23
4
5e
7
8a

1011
12
13
14
15
16
17
18
19

Neighborhood
CLKfTON
C L A Y T O N
C L A Y T O N
C L A Y T O N
C L A Y T O N
C L A Y T O N
C L A Y T O N
COLE
C O L E
COLE
COLE
COLE
COLE
COLE
COLE
COLE
S W A N S E A / E L Y R I A
S W A N S E A / E L Y R I A
S W A N S E A / E L Y R I A

OF
1 / 1 0
0/1
0/1
3/6
1/2

1 2 / 1 2
1 1 / 1 1 ( b )

0/2
1 / 2
1/2
1 / 1
4/6
4/4
3/9
3/3
0/4
1 / 1
0/2
1 / 1
1/3

EPC (based on
inorganicarsenic) ( a )
3.2E-03
2.5E-03
2.6E-02
3.3E-02
1.2E-023.3E-01
1.3E-01
9.6E-03
4.0E-02
1.1E-03
1.2E-03
1.2E-01
4.4E-02
2.0E-02
1.2E-02
1.9E-02
1.2E-02
2.0E-03
8.7E-04
2.9E-03

Chronic Noncancer Risk
C T 6 R M E

4E-03 4E-02
3E-03 3E-02
4E-02 4E-01
4E-02 5E-01
2E-02 2E-01
4E-01 5E-XW
2E-01 2E+00
1E-02 1E-01
5E-02 6E-01
1E-03 1E-02
2E-03 2E-02
2E-01 2E+00
6E-02 6E-01
3E-02 3E-01
2E-02 2E-01
3E-02 3E-01
2E-02 2E-01
3E-03 3E-02
1E-03 1E-02
4E-03 4E-02

L i f e t i m e Cancer Risk
CTE .RME

2E-07 8E-06
2E-07 7E-06
2E-06 7E-05
3E-06 9E-05
9E-07 3E-05
3E-05 ' 9E-04
1E-05 3E-04
7E-07 " 3E-05
3E-06 1E-04
8E-08 3E-06
9E-08 3E-06
1E-05 3 E - 0 4 ' ~
3E-06 1E^04" "
2E-06 5E-05
9E^)7 • 3E-05
1E-06 5E-05
9E-07 3E-05
2E-07 5E-06
7E-08 2E-06
2E-07 8E-06



Combining Risks f rom Garden
V e g e t a b l e s and S o i l

A P P R O A C H
Perform ca l cu la t ions at all 2986 proper t i e s
Use s i t e - s p e c i f i c data (concentration in yard
s o i l ) to estimate concentrations in garden
soil and in garden vege tab l e s



S i t e - S p e c i f i c Re la t i on sh ip s
•Garden s o i l - G a r d e n V e g e t a b l e R e l a t i o n s h i p

C ( v e g ) = C(veg)0 + K s v * C ( g a r d e n )
•Yard S o i l - G a r d e n S o i l R e l a t i o n s h i p

C ( g a r d e n ) = C ( g a r d e n ( 0 ) + K s g * C ( y a r d s o i l )

C T E T O T A L C A N C E R R I S K S F R O M
A R S E N I C I N S O I L A N D V E G E T A B L E S
3500

2894
CTE Expo sur e

Min = 2E-06
Max = 8E-05

<1E-5 1E-5to1E-4 1E-4 to1E-3
CTE Risk Range

>1E-3
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R M E T O T A L C A N C E R R I S K S F R O M
A R S E N I C I N S O I L A N D V E G E T A B L E S
3000

1815
R M E E x p o s u r e

Min = 1E-05
Max = 7E-04

67

<1E-5 1 E - 5 t o 1 E - 4 1 E - 4 t o 1 E - 3
R M E R i s k R a n g e

> 1E-3

EVALUATION OF
S H O R T - T E R M

N O N C A N G E R R I S K
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E V A L U A T I O N O F S H O R T - T E R M
N O N C A N C E R R I S K S

T O R E S I D E N T S F R O M A R S E N I C I N S O I L
Sub-chronic (e.g., several months to several years)Sub-acute (e.g., several weeks)Acute (e.g., 1-2 do s e s)
Acute-Pica (1 dose, h igh soil intake)| '••'.. :|
HQ = Site Dose compared to Safe Dose (RfD)
S i t e Dose = C * IR/BW *RBAS a f e Dose = RfD

Parameter Case 1 Case 2
BW(kg) 12.3 12.3IR (grams) 10 5
RfD ( m g / k g - d ) 0.005 0.015RBA 0.4 0.4

NOTE: The concentration term is the maximum in the yard, not the mean or UCL

C A L C U L A T I O N O F M T H C
I v T T H C = " M A X I M U M T H E O R E T I C A L H O T S P O T C X D N C E N T R A T I O N 1

Each Phase 3 sample is a 10-point composite
Worst Case Scenario:

9 samples at background are mixed with one sample from a
hotspot
Then
Composi t e = (9*BackgroLnd + 1*Hot s p o t ) /10

T h L B . t h e M T H C i s :
IvTTHC = 1 O ' C o r n p o s i t e - 9*Backgroind
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D I S T R I B U T I O N O F A R S E N I C M T H C V A L U E S
2500

2000

1500

1000

N = 2919
( E x c l u d e s 6 7 p r o p e r t i e s w i t h R M E r i s k > 1 E - 4 )

o o o o o o o o o o o o o

M T H C ( p p m )

A C U T E A R S E N I C N O N - C A N C E R R I S K S F R O M
S O I L P I C A B E H A V I O R

2000
1800 •
1600 •
1400 •
1200 -

<= 1

C a s e 1
RfD = 0.005 m g / k g
I n t a k e = 10 g
T o t a l A b o v e 1 = 1986
( E x c l u d e s 6 7 P r o p e r t i e s w i t h R M E C a n c e r R i s k > 1 E - 0 4 )

6-10A c u t e P i c a H Q 11-50 >50
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A C U T E A R S E N I C N O N - C A N C E R R I S K S F R O M
S O I L P I C A B E H A V I O R

1815

<= 1

C a s e 2
R f D = 0.015 m g / k g
Intake = 5 g
Total A b o v e 1 = 1104
( E x c l u d e s 67 P r o p e r t i e s w i t h RME C a n c e r Risk > 1 E - 0 4 )

236 279

2-5 6-10 11-50A c u t e P i c a H Q >50

Physicochemical S o i l
Characterization S t u d y Obj e c t iv e s

Develop a method to characterize thephysical and chemical attributes ofresidential and candidat e sources o i l s / m a t e r i a l s .
Use this method as a we igh t-o f- ev idence
approach to e s tab l i sh a f i n g e r p r i n t for
investigative so i l s .
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Proposed Analyt i ca l Measurements
Physical Characteri s t i c s
- Bulk S o i l Charac t er izat ion
- Presence of P e r l i t e

Chemical Characteri s t ic s
- M e t a l s (23 m e t a l s )
- Geochemical S p e c i a t i o n (Arseni c , Lead, T r a c e

M e t a l s )
- S t a b l e Lead I s o t o p e Ratios
- In Vitro B i o a c c e s s i b i l i t y

S o i l Compari sons
Compare "High Adjacent", "Intermediate
Adjacenf\ and "Low Adjacent"
Compare "High Focar to "High Adf;
"Intermediate Focar to "Intermediate Adf
and "Low Focal" to "Low Adf
Compare "High Focar to "Intermediate
Focar and "Low Focar
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Data Use and I n t e r p r e t a t i o n
Compare the "f ingerprint" d e v e l o p e d foreach characterization parameter to assess itsdiagnos t i c value.
Using the a p p r o p r i a t e combination ofparameters, d e f i n e a "handprint" thatcharacterizes re s ident ial yard s o i l s andpo t en t ia l source materials.
Use the "handprints" to attribute source(s)r e spon s i b l e for contamination at the V B I 7 0site.
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